Although the operation of leucotomy is now over 20 years old only a few attempts at a controlled assessment of its therapeutic effect have been made
. Of these, moreover, a number have suffered from either (a) a poor matching of control and treatment groups (e.g., Mettler, 1949; Friedman et al., 1951; Freeman et al., 1954; Powell, 1955) or (b) too short a period of follow-up (e.g., Penrose, 1944; Mettler, 1949; Jenkins and Holsopple, 1953; Livingston, 1953; Freeman et al., 1954; Jenkins et al., 1954) so that their validity is suspect. Finally, the conclusions of these studies are conflicting. While intramural improvement is generally reported (Mettler, 1949; Friedman et al., 1951; Jenkins and Holsopple, 1953; Jenkins et al., 1954; Medina et al., 1954) di,charge rates are reported as improved by some (Penrose, 1944; Freeman et al., 1954; Friedman et al., 1951) , as unchanged (Mettler, 1949; Jenkins and Holsopple, 1953; Medina et al., 1954; Crandell et al., 1956) , or even as worse by others (Powell, 1955) .
General Principles A number of possible sources of error must be considered when an attempt is made to assess the therapeutic results of leucotomy. In brief these are as follows:
(1) " Spontaneous remission " has been reported in 30% to 50% of cases in a number of studies of large groups of psychotics (Bond and Braceland, 1937; Hunt, Feldman, and Fiero, 1938; Whitehead, 1938; Guttmann, Mayer-Gross, and Slater, 1939; Stalker, 1939) . Where the therapeutic result is not universal and immediate but where, as in leucotomy, a " delayed operative response'" is claimed, " spontaneous remission " must be excluded.
(2) Indications for operation may be derived by reviewing improved cases after the treatment. The indications thus derived may in fact be merely general indications of good prognosis, i.e., of " spontaneous remission ". Later cases selected for treatment on the basis of such indications, e.g., a short period of illness, acute onset of symptoms, good premorbid personality, etc., will naturally have a good prognosis and serve to perpetuate the myth of the treatment's success.
(3) It is possible that the severity and outcome of the functional psychoses have changed in the last few decades (Harris and Norris, 1954; Hoenig, Leiberman, and Auerbach, 1956 (Scoville, Wilk, and Pepe, 1951 ) with a naturally better outlook. Later results will improve commensurately.
(5) There are social aspects to " recovery ". The act of treatment may alter a community's attitude and willingness to receive a patient. Many patients have been removed, objectively unimproved, because they " have had the treatment ".
(6) Active treatment may also bias the psychiatrist towards a favourable reassessment of a patient's condition, e.g., increased dementia may be classified as " improvement " because of quieter behaviour.
(7) Finally, a specific treatment, like leucotomy, may be associated with rehabilitative measures which are continued long after the treatment and may be of equal or even greater importance than the treatment itself.
To avoid these sources of error it is necessary: (a) To employ a control group which has the same outlook as the treatment group, contains the same quantities of positive prognostic indicators, and has the same tendency to " spontaneous remission " (see 1 and 2 above). 262 (b) That the treatment and control groups should be treated at the same period of time and as far as possible under the same conditions (see 3, 4, and 7 above).
(c) That a long period of follow-up should be undertaken to allow for " flash in the pan " effects due to the enthusiasm of relatives, " total push" measures, mistaken assessments, etc. (see 5, 6, and 7 above).
Arguments for the Proposed Design
Facilities for a forward-looking study of the type proposed by Guttmann et al. (1939) and recently undertaken by Ackner, Harris, and Oldham (1957) , to examine the efficacy of insulin coma therapy were not available. It was, therefore, necessary to use material already operated upon in a retrospective study, still, however, employing non-leucotomized patients for comparison. It is fundamental, as has been said, that the groups compared should have been treated at the same time and have been of like outlook, so that it could be said at the onset that under similar conditions it would be expected that equal numbers of both groups would recover or improve. The methodological problem resolved itself, therefore, into (1) noting the factors known to affect prognosis, (2) selecting the most important and workable of these, and (3) matching the groups accordingly. It was important that all the data should be as objective as possible as it is difficult to avoid the information that a patient has, or has not, had an operation when working with patients known to the enquirer and with case records available. Data which needed interpretation might become biased in the light of this knowledge. There are three items of completely objective information which are, however, important to prognosis. These are: (1) length of stay in hospital, (2) age on admission, and (3) sex.
(1) Length of Stay in Hospital.-The importance of chronicity is shown in Table I (2) Age on Admission.-The effect of age on admission is shown by Penrose (1947) . It is clear that the earlier the age of admission the larger the percentage of patients still in hospital at one, five, and 25 years. Even in the young and middle-age groups, where loss of patients through death would not be an important factor, this effect is still apparent and it may be said that the earlier the onset of the illness the worse the prognosis.
(3) Sex.-The overall effect of sex on prognosis is not great. There is, however, some unevenness in the chances of discharge in the different sexes after different periods in hospital (Registrar General, 1953 " standard " leucotomy operation; six patients had orbital undercutting, one a medial undercutting, and one patient transorbital leucotomy. It will be seen that each patient had a minimum total of five years' observation, taking the periods before and after operation date (range five to 19 years). The period of follow-up after the operation date extended up to 13 years and is illustrated in Fig. 1 which shows the numbers available for different periods of follow-up from one to 10+ years.
It will be seen that the design provides for groups of similar outlook, simultaneous admission to hospital, and prolonged follow-up. The patients subjected to leucotomy will unavoidably have had special conditions for a few months after operation, but apart from this have had no separate programme of treatment.
Statistical Considerations
By and large, inspection is the only statistical method which need be employed, as the results in the two groups, leucotomy and control, resemble each other so closely. Almost all the results presented are, however, amenable to treatment with the x2 test and this has been employed with Yates' correction (Fisher, 1936) Mettler, and Logan (1954) found periods in hospital of more than 600 days to be a critical factor in prognosis. This arbitrary division was made roughly to separate the " chronic " from the "acute" patient and to make the tables more readily appreciated on inspection.
Although not matched, it will be seen that the groups compare closely in (1) the number of previous admissions to Runwell Hospital (Table H) , and (2) the total period of previous admissions to Runwell Hospital (Table II) .
The groups also compare as far as the distribution of diagnoses is concerned, except in two minor categories (Table II) . There is a larger number of neurotics and psychopaths in the leucotomy group and only one organic disorder. The position is reversed as far as the controls are concerned where there are more organic disorders than neurotic ailments.
It can be shown that these two diagnostic groups, " organic " and " neurotic and psychopathic ", are drawn from the same area in the pool of cases in this series. The totals of neurotic and organic cases in both leucotomy and control groups are identical (Table I) (3) An " observation" ward is a locked ward with day and night staff and caters for patients with the lowest behaviour level.
The normal ward of each patient who was never discharged was noted at the date of operation and again at the date of survey. By " normal ward" is (Table IV) . In patients resident in non-observation wards before operation the figures are smaller (Table IV) , and while it may appear that the controls do better than the patients subjected to leucotomy this result must be treated with caution. In general, however, the previous finding that leucotomy does not improve ward level is fully borne out. Finally, the death roll has been considered in more detail and it is shown that the diagnostic distribution of the dead is comparable in the leucotomized patients and controls as is the age distribution of the dead (Table V) . The number of leucotomized patients dying within six months of operation is not significantly greater than the number of controls, but it must be added that the number of " delayed operation deaths " (McLardy, 1950) which might be expected from 200 patients would be small (about four to six). A histogram (Fig. I) has been constructed to show the position of patients one to 10+ years after the operation date. The patients are shown as (1) resident in a mental hospital, (2) discharged and contacted, (3) discharged and not contacted but not resident in the same name in a mental hospital, (Table VI) are concerned (even excluding the untraced patients) the level of the controls already matches that of the leucotomized patients in the best adjusted categories. As, therefore, similar numbers recover to roughly the same extent, it is of great interest to know whether similar patients are involved in the recoveries. The distribution of diagnosis is very similar indeed (Table VII) , as is the age distribution and the length of stay before the operation date (Table VIII) .
Finally, of the 42 " recovered" leucotomy patients, 13 were discharged more than two years after operation, some of these five to 10 years after operation. Six controls were discharged more than two years after the operation date (for n = 1, x2 = 07, P = 03). To sum up, similar patients recover after leucotomy in similar numbers to those 
